State of California The Resources Agency

Memorandum

To 1 Mr. James L. Welsh Dats : June 14, 1968

File No.:

Subject: Honey Lake Water
Quality Investigation

Robert F. Clawson
From : Depariment of Water Resources

The Northern District’s ground water deta program detected increasing
amounts of arsenlc in varicus wells in Honey Leke Valley, Lassen County, last
year. The Water Quality Unit of the Northern District initiated an investigation
to define the area of impaired water and locate the possible sources of impair-
ment. This memorandum report glves the results of that investigation.

The physical and cultural features of the Honey Lake aream are described
in the introduction to this report. The ground water quality problem is discussed
in detail starting on page 8. The report concludes with the results and recom-
mendations of the investlgation.

The following plates are presented at the bhack of the report:

Plate
1 Geology
2 Sulfate Contours
3 Chloride Contours
L Arsenic Well Locations
5 Cross Section

A tabulation of analyses of samples are also Ilncluded at the back of
this report.

The investigation leading to this report wes conducted by Bruce Wormald,
Agsociste Engineer, under the direction of Robert F. Clawson, Senior Engineer.
William T. Rodriguez, Water Resources Technician I, Peter S. Freeman, Engineering
Aid TI, and Jon Anderson, Engineering Student Trainee, assisted in the investigation.
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INTRODUCTION

In January of 1967 the Department's monitoring program detected
arsenic in excess of 0.05 ppm permitted by the United States Public Health
Service drinking water standards in several wells in Honey Lake Valley.

An investigation of the area consisting of a sampling program ahd a study
of local geologic conditions to define the extent of impaired ground water
and determine the possible source of impairment was initiated. Recommen-
dations for action are included in this report. Also changes in the
present monitoring program were made where 1t is felt that more adequate
and pertinent dats would be obtained. The State Bureau of Sanitary
Engineering and the Iassen County Health Department were very helpful

during the investigation.

Other Invesgtigations and Reports

Bulletin No. 98, "Northeastern Counties Ground Water Investi-
gation", and an office report, "Water Quality Investigation - Honey Lake
and Willow Creek Valleys", are two previous studies of the ground water
conditions and geologic setting of the area.

The reports provided valuable background and historic data on
the area. Bulletin No. 98 and the Division of Mines Westwood Sheet of

the geologic map of California provided geologlcal information.

Area of Investigation

The investigation was confined to the western half cf Honey lake
Valley, an interior basin located in northeastern Californie bordering
Nevada. It excluded Long Valley draining into Honey leke and the eastern

portion of Honey Lake Valley extending into Nevada. Specific emphasis
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was directed to the area north of Honey Lake located between Susanville

and Amedee Hot Springs (Figure 1).

Culture

Honey Lake Valley is principally an agricultural area. The most
extensive use of land is for stock raising and irrigated pasture. ©Susanville,
located at the western end of the wvalley, is the principal commercial center
for the ares. Thefe are several lumber mills lccated close to Susanvilie,
the well timbered surrounding mountains providing an ample source of supply.
There is a military ordnance depot at Herlong southeast of Honey Leke. A
branch line of the Southern Pacific Railroad passes through the valley along
the northern edge. The Department of Corrections maintains a penal insti-
tution about T miles east of Susanvilie. The population of Susanville is

6,900 end that of Honey Lake Valley about 10,000.

Climate
The climate of the valley floor is semil-arid. Rainfall averages
8 to 10 inches a year; however, precipitation ranges up to 36 inches a year
in the surrounding mountains. Most of the precipitation occurs between
November and April, although thundershowers can occur during the summer

months. Summers are mild and dry; winters are cold and wet.

Topography

Honey Liake Valley is in the southeastern part of Lassen County.
It is part of the Basin Range Geomorphic Province. The wvalley floor is at

an elevation of 4,000 feet. The Dismond Mountains, which rise abruptly

from the valley floor to 7,700 feet, form the southern and western perimeter

.



of the valley. The northern edge is bounded by a series of mountains which
range in elevation from 5,800 to 7,500 feet. The SBusan River, Willow Creek,
and Long Creek are the three principal drainages entering the valley. They
terminate in the playa leke (Honey Lake) which has formed on the valley
floor. There are numerous other small creeks and streams which bercolate

into the alluvium forming the wvalley floor or terminate in Honey Lake.

Geology
Honey Lake Valley i1s part of the Basin Range Geomorphic Province

which extends into California along its western perimeter. It is bounded
on the north by the Modoc plateau and on the southwest by the Sierra
Nevada Geomorphic Province. The valley is wedge-shaped with Susanville
located in the apex of the wedge.

The Diamond Mountains are a tilted block of granitic rock and
form the northern edge of the Slerra Nevadas batholith. The. steep western
Tace of the mountains is the 0ld eroded surface of a steeply dipping normal
fault with the valley floor forming the downthrown side. Alluvial fans have
formed in the mouths of drainages at the base of the mountains, and alluvial
terraces representing the nearshore deposits of Pleistocene Lake Lehontan
are exposed along the base of the mountains.

Bald Mountain, a knoll of Tertiary volcanics, protrudes through
the valley floor northwest of Honey Lake; its base 1s surrounded by terrace
deposits.

The mountains along the northern edge of the valley are composed
of Tertiary volcanic intrusives. They form a series of Individual peaks

separated by broad valleys, such as Willow Creek Valley, which are filled



with Recent lava. Faulting is in evidence along the mountain front with
concealed faulis probably existing under the lake sediments forming the
valley fleor.

Recent alluvium covers most of the valley floor betwgen Honey
Lake and Susanville. The alluvium generally consists of unconsoiidated
sand and silt with some lenses of clay and gravel. Recent lake deposits
are exposed around the western edge of Honey lake and underlie Recent
alluvium. The deposits consist of silt, clay and organic muck; they also
contain cccasional stringers of sall and extensive sandy zones. These lake
deposits can range up to 5,000 feet in thickness and constitute most of the
material filling the basin; however, the actual depth to bedrock in the
central portion of the valley is not known.

The major structural féatures.of Honey Lake Valley are the multi-
tude of major and minor faults (Plate 1). These faults parallel the moun-
tains defining the basin. Along the northern edge of the valley the faults
trend east-west and along the south western edge the faults trend northwest-
southeast. Many of the fault traces have been buried by sediments during
the evolution of the present physiography. A fault along the southern edge
of Bald Mountain probably extends around the eastern end of the hill. There
is & possibility that a branch of this fault extends across the valley floor
parallel to the northern edge of Honey Lake and through the town of Wendel

(Plate 1).
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GROUND WATER

Surface water falling on the drainages which flow into Honey Leke
Valley, or on the valley itself, either percolates into the ground or drains
into Honey Lake. The coarser gravels which form the alluvial fans, terraces,
and near=-shore deposits interfinger with the finer material forming the lake
sediments and serve as the principal recharge areas to the basin.

Ground water levels vary from 5 to 50 feet in the valley. The De-~
partment’'s monitoring program indlcates that there has been no definite
trend in ground water levels, and that the water table has remained essen-
tially static for the last 10 years. Local differences in water level
measurements are probably caused by slight differences in the permeabilitj
of aguifers, both vertically and laterally, which are penetrated by wells
of various depths. The amount of pumping and the time of the year when the
pumping occurs also affect the water table locally. Monifored wells show a
seasonal cycle. The ground water gradient within the valley is from the
perimeter of the valley toward Honey Lake. Ground water levels in wells
along the valley perimeter are generally 25 to 50 feet below the surface,
while on the valley floor they range from 5 to 12 feet below ground surface.

There are two hot springs in the area of study. Wendel Hot Springs,
located north of Honey Lake (T29N, R15E, 29 MDB&M), is probably loceated
along a buried fault zone extending across the valley from Bald Mountain
to Wendel Canyon. Calcareous tuffa mounds to the northeast indicate that
the springs have been migrating along this possible fault zone in a south-
westerly directicn. Amedee Hot Springs is located on the eastern edge of
Honey Lake and is coincident with the extension of Amedee fault which is

represented by the fault scarp forming the eastern side of Wendel Canyon.
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The overflow from these springs draine into Honey Lake. A well drilled by
the Morman Church south of Susanville has hot water and is used for heating
the church. There were reportes of another hot water well in the area south
of Susanville, but it could not be located. This occurrence of hot water
indicates that there may be some recharge to the ground water‘basin from
magmatic sources.

"Megmatic" is a term used throughout this report and refers to

waters that are derived from molten igneous rock or magnma.

Ground Water Quality

Ground water in Honey Lake basin is sodium bicarbonate in character;
however, there are zones with high concentrations of chloride and sulfate
ions which modify the character of the ground weter. Analyses of surface
waters draining into the basin show that they are either sodium, calcium, or
magnesium bicarbonate in character and reflect the surrounding terrain over
which they flow. The calcium and magnesium are generally replaced by the
more soluable sodium ions upon reaching the basin. Two wells, T28N/R13E/2P1l
and T29N/Rl3E/2UMl, were calcium-magnesium in character. Honey Leke, & playa
lake, 1s probably representative of the various characters of ground water
found in the baesin. The results of three analyses from the lake are shown

in Table 1. Table 2 shows the results of analyses from samples collected

in Honey Leke Velley.

-8



TABLE 1

HONEY LAKE ANALYSES
MAJOR CONSTITUENTS*

Anions Cations

91653 5-L~54 B-18b7 §-16-53 5-4-5§ B-1B-b7
Bicarbonate 8.8  10.39  10.16  Caleiun 4o A7
Sulfate 3.6 4 L8 L .ok Magnesium yn 24
Chloride 5.57 6.83 7.62  Sodium 18.96  22.70
Potassium “Th .79

Minor Constituents¥*

Iren 1.8 0.56
Aluminum 0.23 0.07
Arsenic 0.08 0.13 0.12
Zinc 0.03 0.03

*Major constituents given in equivalents per million, minor constituents
given in parts per million.

These analyses illustrate that the character of the water is sodium
bicarbonaete; however, there are significant amounts of sulfate and chloride
ione. The arsenic in the lake is also reflective of the arsenic discharged
by Wendel and Amedee Hot Springs. The overflow from these'springs drains
into Honey Lake. Flates 2 and 3 show lines of equal sulfate and chloride
concentration respectively. Although the lines have been plotted irrespective
of the depth of well or perforations, they illustrate the wide variation in
water quality throughout the valley floor.

There is a series of eight wells along the northern edge of the
valley whose waters contain 30 percent or more sulfste snions. The water
in well No. T29N/R12E/4GL and Wendel and Amedee Hot Springs water is sodium

sulfate in character. All of the wells, and Wendel Hot Springs, lie along the
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trace of Lichfield fault (Plate 2). Another area where wells have & high con-
centration of sulfate is Just north of Bald Mountain. Well No. T2ON/RLAE/19A2
has water of sodium sulfate~bicarbonate character and five other wells in

the vicinity had sulfate concentrations exceeding 20 percent of total anilons.
These wells are close to the trace of a suspected concealed fauylt along the
north side of Bald Mountain striking.east-west.

Plate 3, which ehows lines of equal chloride concentration, in-
dicates that there are two dissimilar sourcee contributing to high chloride
waters. There are four wells in the northwest corner of the valley with
Percentage reaction values of chloride ranging from 20 to 25 percent. Well
No. T29N/R1S5E/18J2 had a chloride concentration of 65 percent and both hot
springs (Wendel and Amedee) were close to 40 percent chloride. The locations
of these wells in relation to the Lichfield fault and the evidence from the
hot springs indicates that a considerable amount of ground water in this
ares 1s affected by magmatic sources. There is en area just north of Honey
Lake in the northeast corner of T28N/RLLE with very high chloride concen-
trations. These wells are probably drawing water from lacustrisn sediments
of an ancient playa lake similar to Honey Leke. These sediments probably
contain sélt which has been redissolved and iz now contributing to the high
chloride concentration from the wells. Well No. T28N/thE/éQl had & per-
centage reactance value of chloride of T4 and Honey lLake is 28 percent at
present .

Wells With Arsenic. Wells with arsenic are confined to the part

of the valley north of Honey Lake and Bald Mountain (Plate L). Several of

the wells lie along the projected trace of Lichfield fault. Another group
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of wells 1s lecated in the vicinity of Standish. The wells along the
northern edge of the valley contained arsenic values up to 0.05 ppm. No
correlation was established between depth, temperature and any other con-
stituent. The hot water in well No. T29N/R12E/SEl had no arsenic and well
No. T29N/R14E/20C2 had 0.57 ppm arsenic and & temperature of 51+;’F. Ex-
cluding the hot springs and hot water wells, the median temperature of
ground water in 29 wells in the area was 58°F. No definite correlation
could be established between arsenic and any other particular constituent.
Boren, fluoride, or other trace elements may be present, but their con-
centration does not appear to correlate with the concentration of arsenic
in water from wells. The cross-section (Plate 5) paralleling the trace
of Lichfield fault illustrates this.

There is & group of wells In the viecinity of Standish with very
high concentrations of arsenic. One well (T29N/RIME/17QL) hed & 2.0 ppm
of arsenic and a check sample run by the California Bureau of Sanitary
Engineering showed 2.6 ppm of arsenic. There were six wells in the ares
with arsenic concentrations exceeding 0.25 ppm. There were no logs avail-
able, but all the wells in question were reported to be less than 100 feet
deep and used for domestic purposes. The wells are confined to Sections 17
through 20, T29N/thE, and are clese to the projected trace of the con-
cegled fault on the north side of Bald Mountain.

The fault strikes northwest-southeast in this area and cuts di-
agonally through the four sections (Plate 1). The arsenic is probably the
result of magmatic waters moving into the ground water body along this
structural zone. These magmatic sources are probably located along the

fault end have built up their own channels through deposition from their
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own highly mineralized waters. As the mineralized Watgrs build up a channel
toward the surface, the decrease in hydrostatic pressure permite the water
to flow laterally where it is pumped from wells. The high percentage of
sulfate encountered in water from wells in this area similar to those wells
located along the Lichfield fault 1s further evidence that there is & con-
cealed source of magnatic water which is degrading the ground water in the
area.

Hot Springs. The evidence obtained from hot springs, the high
concentrations of chlorides, and sulfates indicate a magmatic source for
arsenic found in waters in the basin. The magmatic waters are mixed with
meteoric water at depth. There are prcbably numerous springs along the
Lichfield fault zone discharging into the sediments at various depths and
the magmatic water itself is of varying composition. The concentration of
arsenic in water from wells in this ares varies from & trace to 0.06 ppm.
The exceptlions to this are Wendel and Amedee Hot Springs which have arsenie
concentrations of 0.22 and 0.19 ppm. This is to be expected since this
water from these springs is probably magmatic with a minimum amount of

dilution from meteoric sources.



FINDINGS AND CONCLUSIONS

Honey Leke Valley 1s a closed basin and water leaves the basin
through evapotranspiration. The character and chemistry of therground
water is reflective of the geological characteristics which have‘shaped
the valley.

The ground water 1s generally sodium bicarponate in character.
Because there is no drainage, salts have accumulated in the basin. In
local areas, high concentrations of chlorides are encountered and in the
northern part of T28N/R1LE one well contains water definitely sodium
chloride in character.

The tectonic history of the area, the hot springs, and the hot
water wells south of Susanville, all indicate that there could be a con-
slderable amount of recharge to the ground water body from magmatic sources.
These magmatic waters could be resgponsible for changes in the character,
chemistry, and thermal characteristics of the ground water. This is illus-
trated in the lines of equal sulfate concentration shown on Plate 2.

The arsenic encountered in certain wells in the valley is prob-
ably the result of underground mineralized water migrating into the ground
water body. The arsenic content in the water from Wendel and Amedee Hot
Springs and the fact that the majority of wells which contained arsenic
in their waters are located along the traces of concealed faults indicates
that the arsenic 1s of magmatic origin. With the exception of those wells
in the vicinity of Standish, hydrostatic pressure and dilution of the

initiel source prevent the arsenic levels from exceeding 0.05 ppm.
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Those wells near Standish whose waters have arsenic concentra-
tions ranging up to 2.0 ppm are probably alsc fed by underground magmatic
sources; however, the sources are probably relatively near the surface.
Depth to bedrock is probably less and the amount of dilution by the meteoric
ground water is less than in the deeper parts of the baszin. Anj under -
ground source would probably have a higher concentration of arsenic than
either Wendel or Amedee Hot Springs where meteoric waters are mixed, heated
and discharged along with the magmatic waters.

Mr. Donald Hill, the Lassen County Agricultural Commissioner,
investigated the possibility of surface application of arsenical compounds
for agricultural purpcses. He stated that he could find no extensive use
of arsenic for agricultural or stock raising purposes over the past twenty
years. It is doubtful if any individusl use of arsgenic for local weed or
pest control could account for the increase shown in the wglls around

Standish.
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RESULTE OF INVESTIGATION

Residents using wells with high arsenic content were advised of
the situation.

The Lassen County Health Dgpartment and the California Bureau of
Sanitary Engineering were contacted end asre conducting & survey in the area
surrounding Standish to determine the exact extent of arsenic degradaticn.

The Department of Water Resources Operations Bection has added
well No. T29N/RiLE/17Q1 to their monitoring program and will meke & complete

mineral analysis.

-15-



RECOMMENDATTONS

Wells used for domestic purposes should be deepened and adequately
sealed for 100 to 150 feet below surface to prevent degradation of well water
by the near surface ground water which contains arsenic.

The Northern District shduld undertake & follow up investigation
in two years in the critical ares around Standish to determine if the problem

has beccme aggravated or not.
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MINERAL ANALYSES OF GROUND WATER
HONEY LAKE VALLEY WATER QUALITY INVESTIGATION

Ispecifi ] ] parts per million
Stote well e Mineral constituents In  — TR Totat®l” | Hordness
ond number and Date Temp | wnca oH dll:;i cont| 98 CaCO3 | Analyzed
Owner other rumber sompled | in *F | (micro- Calcium| Mogne-| < i |Potes-Carbon-| Bicor-| Sul- § omle- | Ni- |Fluo- itica ) Tolige (a0t by ©
ure pitial e | um | “(na) [sum | ate |bonote| fate { rige | trote| ride |Taa)" figio \fOther constituerts | S0USR fium| rorg [ me. | Y
ot 25° ¢ gl ) lice,} Mooyl (S0 {C1) jiNGg| (F) ¢ ppm| pom
Richerd Slaughter 2TN/1LE-26E1 8-2k-66 11 1h 0.0 Mn=0.00 As=0.00} 125
Domestic & Comwercial Fb=0.00
C.L. Rewkirk 28N/13E-2Q1 2-1-67 {58.2] 525 | T.8] 36 22 39 6.7 jo 304 6.9 |2.1 3 6.0 A5x0.00 3th 182] o
Domestic -
Calif. Dept. of Fish 28N/14E-2G1 8-22-57 | 56 1550 { B.3] 4% 256 6.7 jO 3y 103 265 3.8 9.5 |0.50 | 43 913 73 | 196 0
& Gome .30 {1.62 [i13% i6A740.00 |5.8% | 2k | T.W7 0.0 | 0.0
Irrigation
9-8-59 55 1320 | 8.4] 33 15 234 6.8 11n {308 9h 210 2.0 | 5.4 Jo.oo] so {re=c.07
1.65 {1.25 |10.1 0171057 [5.38 1. 5.92 0.03 | ©. A1=0.0%
2-15-67 | 53 2460 | B.2 0 483 Wl As=0.03 1700% 277 a
Calif, Dept. of Fish 2BN/14E-2Q1 11-22-55] 56 2070 | 7.2 88 40 256 1k ¢] 28 32 515 1.3 ¢.1 {0.357] 50 1140 {58 § 382{ 151
& Came 739 |33 |11.13% | 0.38{0.00 | % 0.67 | 1k.52 {0.02 | .01
Irrigation
9-8-59 58 1 2160 | 7.7] 1oL b5 257 i 1o 28 13 | 550 0.9 | 0.1 [0.20| 51 |Fe=0.23 Al=0.24| 1170 |55 436 205
50k {3.88 {11.18 0.36]0.00 {L.62 0.2T { 15.51 {0.01 | 0.1 Mn=0.36 Cu=0.08
Zn=0.0b As=0.12
Honey Lake 28Nf14E-1TRL | B8-18-67 | 95.5] 2270 | 8.4 & 626 194 | 270 57
Surface Sample
Tanper Ranch 288/158-61 7-10-58 | 59 1630 | B.4] 16 42 246 6.0 {15 516 285 122 0.6 0.9 | 0.b&{ 31 |Fes0.0 1080 | 591 362 o]
Domestic 3.79 | 3755 (10,70 0.151 0. B 553 | 3.8 C.01 ] 5.05
g-8-59 54 7% ] 8.2] 25 13 | 143 3.0 {0 |48 | 66 |20 0.0 | 0.2 [0.60| 38 [A1=0.23 cu=C.02] 520 |72 115{ .0
1.25 | 1.95 |&.22 0.08 ] 0.00 { 7.0L 1.37 | 0.56 .00 | 0.01 Zn=-0.23 As=0.02
Amedee Hot Springs 28K /168-881 2-15-67 | 217.4 1290 { 8.6] 16 0.5 238 6.0 111 25 303 160 6.5 3.7 oub 42 4
. 5.0 | 5.0 10.35 151837 |05 | E1 | B5T 0.0L
Abraham Jensen 26N /12E-3EL 7-10-58 | 62 79 7.2} 22 10 58 3.7 {¢ 95 91 38 0.0 0.3 1 0.60] 52 |Fe=0.92 323 |96 9% 18
Irrigation 1.0 | G 2,58 0.09}0.00|1.56 1.86 | 1.97 0.00 | 0.02
*T.D.5. Computed from Bpecific Conductajce

o. Determined by addition of constituents unless otharwise noted
b. Analysis by indiceted loboratery:
U. 5. Geclegical Survey, Quality of Water Branch {U. 5.6.5.)
Stote Depertment of Waeter Resewrces (D W. R}
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MINERAL ANALYSES OF GROUND WATER
HONEY LAKE VALLEY WATER QUALITY INVESTIGATION

ISplcific o . . parts per million
Stats well . n equivalents per million Totai® Hardness
aumber ond Date Temp | ence dis-' [P0l 05 €aCOs | Analyzed
Ow ':-' ond other number sompied | in°F | (micro-| P | Caicium|Ma9me-| sodium {Potas-[Corbon- Bicor-| Sul- | omo- [ Ni- | Ftuo- |Boron Ljucg ) “'ﬁﬁ so0d by b
mhos iCo) | Sum (Na) | 3um| ate bonote | fote ride trote | ride |Tiay fisip, ,DtMr constituants :‘0 wm | rorar| ne. ¥
ot 25° C) (Mg) K} ico,)iweog)| (5Q,)) (cn |iNog)| (A ? pom pom| pom
Fruit Growers Supply 29N/12E-4G1 6-12-58 {175 590 7.9 13 135 b [0 i% 177 61 0.9 1.8 1.6 3¢ |Fe=0.00 4T3 86 | kL 0
Industrial 0.65 |58 [5.88 0.11 |0.00 |T.5% 3.67 |1.72 300 | 3,99
9-9-56 | Th 679 g.2l1 2.8 117 3.6 {0 92 140 56 0.9 1.5 (1.4 |37 [ai=0.10 418 {4 | ki o
0.65 [0.23 [5.09 0.09 |0.00 1.51 2.51 | 158 G.01 | 0.08 As=0.01
8§-25-66 720 As=0.02 Mn=0.05] 500
2-14-67 |T1.5 | BTk j 8.1 o 19% ée As=0.02 E00* 130
Mormon Church 29N/12E-SE1 6-67 126.0] 297 7.7] 9.5 0.6 56 9.9 130 143 20 5.9 2.3 0.2 £1=0.08 Fe=0.20
Heating o7 |0.05 [2.5k 5.02 |0.00 {2.3% [3] 0.17 0.00 Cu=0.0k Fb=0.00
Mn=0.02 Zn=0.00
A8=0.01
Mac Donald 2GN/12E-5RL 2-16-67 | 55.6 | 203 8.1] 18 1.0 |12 4.3 {0 126 4.8 1.h 1.9 0.0 As=0.00 119 Th 0
Domestic
Johnston Ranch 29K/13E-1N1 6-12-58 {60 480 T.61 3.3 1.0 122 5.2 |2 183 69 22 32 0.9 | 0.4k |65 |Fe=0.00 un {93 § 14 s}
Domestic 6.1 |o.08 1531 0.13 |0 3.00 1. 0.62 0.52 { 0.05
g-8-59 £0 595 8.2] 4.8 0.7 125 5.6 |0 206 Th 20 22 1.2 | 0.80 {68 423 {93 { 15 0
%28 |08 |3 0.15 [0.00 {338 | 1.50 [ 556 0.35 | 0.08
8-23-66 628 0.5 0.7 As=0.07 B30%
2-15-67 | 49.9 [ 553 8.1} L.5 0.7 108 3.9 |0 162 T8 20 25 0.5 As=0.0k 387 1k 0
G.22 |0.06 |E70 5.10 [G.00 |2 1.62 | 0.56 |0.5%0
Celif. Conservation 29N/13E-hK1 2-15-67 | é2.0| 216 8.0l 7.2 0.4 & 9.8 {0 109 15 5.8 0.5 0.0 As=0.01 166 15 0
Center 0.35 {0.03 |1.88 0.25 1 0.00 {1.79 0.31 | 0-16 G.01
Domestic
Zenger 29W/13E-11P1 2-14-67 | 58.21 3% 8.0 0 208 7.h As=0.08 275% u7
Domestic
George Erebnem 29N/13E-1kG1 8-23-66 576 72.0 A5=0.03 Loo*
Domestic 1,16
a-14-67 | k2.3 | 799 1.9 18 8.8 134 4,0 |0 201 ) b5 124 0.1 A5=0.02 536 81 o
G.90 |F.72 |5.83 5.10 | 3.00 1 3.29 o7 | 127 2.00
Feul E. Milton 29%4/13E-21M1 2-16-67 | bL.2{| 460 T.1] 36 18 22 1.3 |o 122 19 16 9L 0.0 AS=0.00 348 163 63
Domestic 1.8 | T-%€ | 0.5 0.03 | 0.00 {2.00 [§] [P 147
€.L. Curtis 29N/L4E-LNL 8-23-66 870 Ae=0.02 600* |
Domestic N N > » o
2-15-67 | 68.0] T12 8.3 12 3.9 141 9.5 |0 333 5 22 .3 0. 1
0.60 | 0.32 {%.33 .2k |0.00 5. 112 | 0.62 0.0
*T,D.5, Computed from|Specific Conductgnce

a. Detarminad by addition of constituents uniess otherwise noted
b. Anolysis by indicated laboratory:
U.$. Geolegical Survey, Quality of Water Breach {U.5.6. 5
Stete Department of Water Resources (D.W. R.}
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MINERAL ANALYSES OF GROUND WATER
HONEY LAKE VALLEY WATER QUALITY INVESTIGATION

1 cific . . parts per miilion
S!e;t well . SDOJ Minaral constituents in squivolents per_miTTion Tg:nl“ Por- ngne;‘
number and L Temp | ance ] $- leent| 08 CeCOy | Anaiyzed
Ownsr ond other number sompled | in*F | (micro-| P | Calcium| Mo9P9 ] sogium |Potas{Corbon| Bicar-| Sul- | chio- | i~ I Fluo- tporon [Silica i Salvds | by ®
use mhos (Ca} sium Na) sium | gte | bonate| fate ride trate | ride (8) (Sio,onm congtituents il wml o101 nE. ¥
at 25° C) (Mg) K [(co,) | Heoyy| S9,)] (o) [INOg}H (F} 2 i pom| ppm
Bob Piango 29N/14E-1081 7-8-58 59 1 1%20 .5 13 3.8 | _327 5.5 1o | 315 | 3% 54 Fe .08 1330 193 A8
Irrigation 2.65 j 6.31 15.22 |[h.14] 3,530 5.16 | 7.95 1.52 3
g-8-59 58 1670 (8.0 61 16 362 20 0 020 | Ao 75 0.0 L0 ey | Fe ol 1365 {77 ] 27| ¢
3.06°| I.30 16.62 |70.51| 0,06 10,16 | 9.58 | Z.12 3.12 { 2.00 AL 7,03
29N/14E-1TBL 2-16-67 52,51 752 [&.1 0 Lzg h as .01 510% 201
Joe Ferre 29N/14E-17D1 6-12-58 | 58 530 [R.1]| __1h 6.4 138 5.21 0 29 | 192 sbep sl | Re L 435 {92] 51
Domestic o770 | T.53 €.00 B.I3{voo0] ¥o8 | B2
8.18-67 60,5) 1050 8.2 o 426 126 19 As 0.25 544
9-29-67 As T
Marge Duckworth 29N/14E-17QL 8-18-67 | 05,01 1360 |[8.2 o | 592 | ut L6 As 2.) 57
Standish Post Office
Domestic 3-27-67 Ag 2.5
Domestic P2ON/1LE/18P1 8-18-67 61.0{ @83 8.1 0 | 2k 139 25 As 05 32
Tom Swickard 29N/ 1LE-18R1 6-12-58 [24] 900 | 7.9 2 10 210 5.0 | o Ly 264 32 1h 1.2 2Aet 57 | Fe oun0 827 {81 E
Domestic 105 | 5.82 9.1% 2.23| T.00) TT.00] T5.50 7,90 [ 7.23] 0,07
9-8-59 - 1050 8.5 20 10 200 5,6 18 311 206 30 lea.l "0.8 w7 | 28 | Pe 0.1 AL 0,09
.56 | .58 B.70 5.17| 3.50| 5.10| .29 5.85 | 5.03 0.0% Zn 0,61 Cu 3.3 675 § Bl gz| 2
B-23-66 1175 1.1 As .38 ALow
2-1h-67 53,5] 1420 .§ 3.5 9.7 1.2 309 9.0 15 560 162 23 61 1.2 As 0.32
0.18 5.10{ 13.5% 0.23| 0.50] 3,18 3.37 2.65 | 0.98 940 29| o
B-18-67 60.5 B.O As 9,30
G-27-67 As C.18
Edwarg Grant 29/N/1kE-19A2 6-12-58 5k 1500 | 7.9 28 15 L20 3.6 | o Lo 502 YA I 1.7 1.96{ 57 | Fe 0.0 1336 | &7 131 ]
Tomestic 1T.50 T.23| I8.30 5.00| 0.00| T.85 | 18.65] TT.oh |TIR5[0.09
g-8-59 59 1310 | 5.6 4l 2.7 292 12 3L 457 185 Lz 2,1 | 3.9 1.5 1 1» g‘e‘ D"l'i_‘ A; )g‘j 0o { 92| 1k 3
5.27 0.06| 12.70 .31 1.03| 7.5G 355 T.18 | D.93] °.1% - a
8-16-67 58.0f 1980 | 8.7 395 25 Log L3g 133 2.3 As 0,12 1350 &b o
17.18 0,83 7.001| 9.1k 2.1b
* T.D.S, Computed frgm specific conduckance

a. Determinad by addition of constitusnts unless otherwise noted
b. Anolysis by indicoted foberatory:
U.5. Geologicol Survay, Quaiity of Water Branch (U.5.6.5.)
Stote Dspartment of Water Resources (D.W. R}
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MINERAL ANALYSES OF GROUND WATER
HONEY LAKE VALLEY WATER QUALITY INVESTIGATION

|Specific . parts per million
S | o . lrars combrte "o g S Tyl e
Temp | ence .- t| 0s CaCOy | Anaiyzed
uu-‘ other number sompied | in°F | {micro- o Colcium| M09ne-| gogium [Potas-[Carbon Bicer-i Sul- Chig~ Ni- ] Fluo- | goron Liiica . ”Im g 'b
mhos tear| tium [ SRR Feium [“ate [bonate| Tole | ride | twate| ride |T(g)" (siq yOther constitusnts solids Yum ! rora| ne. | Y
ot 25° ) g} ) |(co,) | meoy] (50| (e |woq} (A ppm pod Rl
M. Rigby 20N /14E-20B1 8-18-67 | 66.0] 2290 [8.2 0 194 332 | 0 Aa=0 . 97 227
Domestic
9-28-57 As=2.0
Ray Merritt 29N/ 1LUE-20C2 8-18-67 | sk.0| 139 |8.5 13 50k 125 | 56 As=0.57 37
Domestic
9-29-67 As=0.68
D.J. Ellige 29N /14E-20G1 8-18-67 | 60.0] 1680 |8.2 0 689 192 1 63 As=0.1lk 35
Domestic
Dom Eagle 298/14E-20K1 8-18-67 | 54.2| 1280 |8.4 4 549 62 20 As=0 35 58
Dowestic
McClure Ranch 29N /1LE-28E2 T-9-58 59 1040 18.3] 18 6.6 200 9.0 | 8 350 135 50 .8 0.6 1 0.521 56 | Fe=0.00 660 |84 T2 0
Irrigation 0.9c | 0.56 | B.T0 0.23} 0.27 | 5.7 2811 1.l 0.06 | 0.03
20N/1L4E-2551 B-24-57 563 |8.0} 16 6.6 89 6.7 + 0 185 L8 51 2.6 0.2 1 0.191} 53 364 {712 67 0
0.50 | 0.5% |3.57 TI7i 0.00 | 3.03 T-00 | IT.h% .04 | 0.G1
Mapes Ranch 264 /158-18J2 7-8-58 | 75 320 {81 51 7.3 STl 22 0 227 295 651 2.3 0.3 1 0.00} 79 }Fe=0.0k As=0.02| 179C 87| 157 )
Irrigation 2.4 | 0.60 | 2h.o7 | D.56] 0.00| 3.72 .3k | 1836 {508 | G.0B AL=0.06
Ccalif. Dept. of Fish 20N/15E-20J1, §5-10-59 | 60 1120 18,81 18 &£.8 21y 1.2 | 35 k56 83 65 0.7 3.5 [ 0.70] 51 |Al=0C.16 Cu=0.02 738 [ BT 73 0
& Game 0.90 | 0.56 | 10.61 0.18| 1.17| T.%7 .73 | 1.86 0.01 | 0.063 Zn=0.01
Irrigation
calif. Dept. of Fish 29N/15E-21N1 11-22-55| 52 1060 1 B8.51 6.4 1.9 | 266 4.0 | 18 60U 35 20 3.4 1.4 | 0.93] 44 €99 | 951 24 o
& Gome .32 { 0.18 | 11.57 | 0.10| ©.60| 9.0 0.73] 0.56 005 | 0.07
Irrigeation
8-24-66 8% .37 0.4 | 0.b Mn=0.0T As=0.00 6I0%
2-15-67 | 58.1 1140 |8.6] L.k L 263 b2 | W 566 14 2h 0.7 0.8 As=0.00 710 25 0
522 | 0.8 | 11.84 | o1 T.33] 9.28 5.98| 0.68 0.01
Calif. Dept. of Fish 29N/158-21N2 2-15-67 | 350 12501 9.0 48 81 61 As=0.04 860* 76
Y LA e 51
Domestic
Wendel Hot Spring 290 /15E-23K1 8-8-57 | 200 70§ 8.2] 20 0.2 276 8.110 51 3h2 19 0.0 2.2 | 5.1 ]33 | Fe=0.0k A1=0.0f g24 | 51| S51 9
1.00 | 0.02 | 12.0L G.21] 0.00] 0.BL 712 | 5.5 0.00| 0.12 As=0.18
2.15-67 | 120 g0 jB.5] 22 | 0.0 285 0LC 8 135 366 | 182 5.3 i.8 £1=0.00 Pb=0.00] 1010 50 21
1.00 12.%0 0.30] 0.5 T.62 | 5.13 G.00 As=0.22 Mn=0.00]
Fe=0.01 Zn=0.O!
Cu=0.00
Spring 29N/15E-24FL 7-8-58 88 68 18.21 L 2.1 49 7.2 10 Lik 29 15 2.2 0.1 | 0.17| %0 | Fe=0.14 A1=0.28 239 | 64} 351 0
0.85 | 0.1T | 2.13 0.38| 8.00] £.36 9.60| 0.k2 | 0.08| 000 AB=0.02
Frank Devitt 29N /15E-30A2 8-2u-66 589 Mn=0.07 Pb=0.00f  LOO*
Domestic As=0.06
2-16-67{ s4.2] 617 | 8.5 12 3.2 129 2|9 365 11 7.0 3.5 0.k As=0.0% 377 43 0
G.60 | 0.26 | 5.61 0.11| ©.30] 5. 0.23| 0.20 0.01
#7.D.5, Computed from [Specific Conductepce

a. Determined By odditien of constitusnts unless otherwise noted
b. Analysis by indicoted lohoratery!
U. 5. Gaological Survey, Quality of Water Brench (U.5.6.5.)
State Deportmant of Water Resources (D.W. R.)
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MINERAL ANALYSES OF GROUND WATER
HONEY LAKE VALLEY WATER QUALITY INVESTIGATION

Specific . . . parts per miliion
State well Minarol constituents in ._qummm— Totat®

Per - Hardness
Owner ond number ond Date Temp | once | i L‘ ':I‘:.:’ cent| 08 CaCOs | Anaiyzed
other number sompled | in°F icro~ ium| Magne-— i -fCarbon-| Bicar-| Sul- - = | Fluo-~ sod
uss (::;: c.:g:;m sium Sﬁ:)m P&’u"-% cte | bonale f=u ?::2 irate riudo B(zg.;n ‘Sl.-'g‘) [Other constituents ;‘9::;' umi Total{ N.C. by b
lat 25° C Mg} K |(C0,) | oog)| (SO,)| (G [NOgH (P 2 ] R
|
Southern Pacific 29N/16E—3OL1 2-15-67 | 83.3 316 8.2 9 E“lﬁ }§ As=0.00 210% 25
Railroad
Domestic - Irrigation
Calif. Facific Dtilitibs 30N/12E-33N1 7-9-58 63 s05 |8.2 | 29 15 hg 4.0 [ 2 148 T3 33 6.1 0.6 | 0.37 {45 |Fe=0.06 320 |43 ]| 134 13
Company L.45 1.23 |[2.13 T.10|0.00 Z.k2 1.52 § 0.93 0.10 | 0.323
Industrial !
calif. Facific Utilitiks 30R/12E-33W2 T-9-58 T2 sk {7.9 | 28 6.8 80 3.6 |0 97 111 by 1.0 0.9 Jo76 | 4h jre=0.00 37 (68 ] T8 0
Company 1.00 | 0.56 |3.58 3,58 ©.00 | 1.59 2.31 | 1.16 0.02 | 0.05
Industrial
2-14-67 | 43.5] 185 1L 2.1 £5=0.00 120% 8o

#1.D.5. Computed from r;peciﬂc Condt

a. Determinad by addition of constituents uniess otherwise noted
b. Analysis by indicated laborotory-
U.5. Geological Survey, Quality of Water Branch (U.5.6.5.)
State Depariment of Water Resources {D.W.R.)
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